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$X,$ $\mathcal{B}$ $x\in X,$ $B\in \mathcal{B}$ ” ” xIB
(X, $\mathcal{B}$ ) $I$ xIB
$x$ $B$ $X$ $\mathcal{B}$
(X, $\mathcal{B}$ ) (X, $\mathcal{B}$) $t-(v, k, \lambda)design$ t-design
$\{\begin{array}{l}|X|=v\forall B\in \mathcal{B};|\{v\in X|vIB\}|=k\forall\{x_{1}, \ldots, x_{t}\}\in(_{t}^{X});|\{B\in \mathcal{B}|x_{i}IB, 1\leq\forall’i\leq t\}|=\lambda\end{array}$
$\{x\in X|xIB\}=\{x\in X|xIB’\}$ $B,$ $B’$ repeated block
” ” $I$ $\in$ $x\in B$
$x$ $B$
2.2 Strongly regular graphs
$V$ $E\subset(_{2}^{V})$ $\Gamma=(V, E)$ $E=(_{2}^{V})$ $\Gamma$
(complete graph) $k$ complete subgraph
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k- (k-clique) $x\in V$ $\Gamma(x)$ $\Gamma(x)=\{y\in V|\{x, y\}\in E\}$
$\Gamma=(V, E)$ $\Gamma$ $(v, a, c, d)$
(strongly regular graph)
$\{\begin{array}{l}|V|=v\forall x\in V|\Gamma(x)|=a\forall\{x, y\}\in E|\Gamma(x)\cap\Gamma(y)|=c\forall\{x, y\}\in(_{2}^{V})\backslash E|\Gamma(x)\cap\Gamma(y)|=d\end{array}$
Proposition 2.1. (Hoffuman)
$\Gamma=(V, E)$ (V, $a,$ $c,$ $d$)
$-m$ $\Gamma$ k-clique $C$
$k \leq\frac{a}{m}+1$
$\Leftrightarrow\forall x\in V\backslash C$ $| \Gamma(x)\cap C|=\frac{k(a-k+1)}{v-k}$
Corollary 2.1. $\Gamma=(V, E)$ $(v, a, c, d)$
$-m$ $\Gamma$ k-clique $(k= \frac{a}{m}+1)C$ $(C, V\backslash C)$
$2-(k, \frac{k(a.-k+I)}{v-k}, c-k+2)$ design $P\in C,$ $B\in V\backslash C$
$P\in B\Leftrightarrow^{def}\{p, B\}\in E$
2.1 design maximum clique design
2.3 Codes
$F_{q}$ $F_{q}^{n}$ $F_{q}$ $n$ $x=(x_{1}, \ldots, x_{7\iota}),$ $y=$
$(y_{1}, \ldots, y_{7t})\in F_{q}^{n}$ $d(x, y)$ $d(x, y)=|\{i|x_{i}\neq y_{i}\}|$
$C$ $(n, M, d;q)$ code
$\{\begin{array}{l}C\subset F_{q}^{n}(subset)|C|=M\min\{d(x,y)|x,y(\neq)\in C\}=d\end{array}$




equidistant $(n, M, d;q)$ code
$d \leq\frac{nM(q-1)}{(M-1)q}$
equidistant code optimal code
Example 2.1. optimal (7, 8, 6; 4) code $C_{1}$
$( 0 0 0 0 0 0 0 )$
$( 0 1 1 1 1 1 1 )$
$( 1 0 1 \omega \omega \omega \omega )$
$( 1 1 0 \omega^{2} \omega^{2} \omega^{2} \omega^{2} )$
$( \omega \omega \omega 0 1 \omega \omega^{2} )$
$( \omega \omega^{2} \omega^{2} 1 0 \omega^{2} \omega )$
$( \omega^{2} w \omega^{2} \omega \omega^{2} 0 1 )$




Ru R.udvalis 28 4Ru
4 $4\cross 4060$
4 sacred vector
( $\pm 1,$ $\pm i$ )4060 4 2
2 (4060, 1755, 730, 780)
Rudvalis-graph $\Gamma_{Ru}$
$Aut(\Gamma_{Ru})\cong Ru$
$\Gamma_{Ru}$ 2.1 28 28-clique
2.1
maximum clique $2-(28,12,704)$ design design
16-repeated $2-(28,12,44)$ design $2-(28,12,44)$ design $D_{Ru}$




$X$ 4 $\cross 7$
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$X$ $=$
2.1 $C_{1}$ (all-O word ) codeword codeword
$X$ : 1 parity $odd$ $X$ 12-
$0arrow\phi=[]1arrow[\circ 0],$ $[oo]warrow\{\begin{array}{l}oo\end{array}\}$ , $\{\begin{array}{l}oo\end{array}\}\omega^{2}arrow\{\begin{array}{l}oo\end{array}\}$ , $[\circ 0]$
Example 4.1. 12\sim (0111111)
$X$ 12- $\mathcal{B}_{1}$
7 $P$ 3- $L$
$P$ $=$ $\{1, \ldots, 7\}$
$L$ $=$ $\{\{1,2,3\}, \{1,4,5\}, \{1,6,7\}, \{2,4,6\}, \{2,5,7\}, \{3,4,7\}, \{3,5,6\}\}$
$(P, L)$ $2-(7,3,1)$ design( 2 ) $L$ $B=\{i,j, k\}$
$X$ $i,$ $j,$ $k$ 12
Example 4.2. {1, 4, 5} 12-
$X$ 12- 4
$\mathcal{B}_{2}$
code $C_{1}$ $L$ (X, $\mathcal{B}_{1}\cup \mathcal{B}_{2}$ ) $D(C_{1}, L)$
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Theorem 4.1. $D(C_{1}, L)$ $D_{Ru}$
(Magma) all-O word optimal (7, 8, 6, 4) code
$C$ $2-(7,3,1)$ design $\mathcal{B}$ $D(C, \mathcal{B})$ $2-(28,12,44)$ design
$D_{Ru}$ $2-(7,3,1)$ design design
$L$
Theorem 4.2. optimal additive (7, 8, 6, 4) code $C$
$D(C, \mathcal{B})$ $D_{Ru}$ $2-(7,3,1)$ design $\mathcal{B}$
additive
$\{1, \omega, \omega^{2}\}$
$D_{Ru}$ sacred vector 3
4Ru sacred vector 28
Conway[l] orthonormal frame 28
$e_{i}(i=1, \ldots, 28)$ $4e_{t}$ sacred vector frame
($4e_{i}$ ) $0$ 12 $0$ $(\pm 1, \pm i)$
16 $0$ 12 $D_{Ru}$
sacred vector $D_{Ru}$
$\Gamma_{Ru}$ maximum clique design 16-repeated $D_{Ru}$
$D_{Ru}$ 1 16 sacred vector
$D_{Ru}$ sacred vector ( )
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